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(54) Portable terminal device 

(57) A water-proof structure of a key sheet periphery 
portion of a portable terminal device. The device in- 
cludes an upper cover having a rib with a substantially 
convex cross-sectkxi provided arourvj an operating por- 
tion. a printed board for receiving an operatkxi input 
from the operating portion, and a key sheet provkJed be- 



tween the upper cover and the printed board, having a 
rib with a 8ut>stantially convex cross-section provided 
contacting with the printed board with a center shared 
with the rib with the 6ut>stantiatly convex cross-sectksn 
provkied in the upper cover. The key sheet is provided 
with input buttons (key top) constituting the operating 
portion. 
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Description 

BACKGROUND OF THE INVENTION 

1. FiekJ of the Invention 

[0001 ] The presenl invention relates to a portable ter- 
mhal ctevlce and in particular, it relates to one provided 
with a water-proof structure with improved assembling 
property artd water-proof property so as to prevent en- 
trance <^ water or the tike from the peripheiy of an op- 
erating portion into the inside of the main body of the 
device. 

2. Description of the Related Art 

[0002] Conventionally, as portable terminal devices, 
such as a portable phone device and a PHS, one shown 
in FIGS. 5A and 5B has been known. That is, according 
to the water-proof structure of the key sheet periphery 
portion of the portable terminal device shown in PIG. 5B, 
a rib 12 is provided in a key sheet 11 made from a sili- 
cone rubber, with the rib 12 contacting with an upper 
cover 10 so as to prevent entrance of water or the like 
from the surface portion of the key sheet 11 into the in- 
skJe of the main body of the device, such as a printed 
board 13. FIG. 5A is an enlarged view of the portkxi of 
the FIG. SB surrounded by the two-dot chain line, show- 
ing an example of the rib 12 accurately contacting with 
the upper cover 10. 

[0003] Recently, tasks such as a small size, a Rght 
weight and weight reductkxi of a portable temninal de- 
vice have been the principal part in designing portable 
terminal devices. With the conventional shapes, it is dif- 
ffcuft to achieve the tasks. That is. with the convenUonal 
water-proof structure of the key sheet periphery portion 
of the portable tenninal device, the surface of the upper 
cover 10 contacting with the rto 12 is narrow, and thus 
a problem arises in that the water-proof property be- 
comes insufTicient in the case the rib 12 provkJed in the 
key sheet 11 is displaced in handling the key sheet of 
the portable terminal device as shown in FIGS. 6A and 
68. 

SUMMARY OF THE INVENTION 

[0004] In order to solve the above problem, an object 
of the invention is to provkJe a portable terminal device 
provided with a water-proof structure with improved as- 
sembling property and water-proof property so as to pre- 
vent entrance of water or the like from the periphery of 
an operating portion into the insWe of the main body of 
the device. 

[0005] In order to achieve the above object, according 
to a first aspect of the inventkxi. there is provided a port- 
able terminal devk^ comprising: an upper cover having 
a rib with a substantially convex cross-section provkJed 
around an operating portkxi; a printed board for receiv- 



ing an operatkxi input from the operating portwn; and a 
water-proof member provided between the upper cover 
and the printed board, having a rib with a substantially 
convex cross-soctkxi provWed contacting with the print- 
s ed board with a center shared with the rib with the sub- 
stantially convex cross-sectfon provkJed in the upper 
cover. 

[0006] According to a second aspect of the invention, 
there Is provkJed a portable terminal device comprising: 

10 an upper cover having a rib with a substantially convex 
cross-sectkxi provkJed around an operating portton; a 
printed board for receiving an operatkxi input from the 
operating portion; and a key sheet provkJed with input 
buttons constituting the operating portion. provkJed be- 

is tween the upper cover and the printed board, having a 
rib with a substantially convex cross-sectkxi provkJed 
contacting with the printed board with a center shared 
with the rib with the substantially convex cross-sectkxi 
provkJed in the upper cover. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is an enlarged cross-sectional view 
showing a part of the configuraton of a portable terminal 

2S devfce according to an embodiment of the inventkxi. 
[0008] FIG. 2 is an expkxJed perspective view show- 
ing the configuratton of the portable terminal device ac- 
cording to the embodiment of the inventon, such as a 
portable phone device. 

30 [0009] FIG . 3 is a cross-sectional view showing a part 
of the configuratkxi of the portable terminal device ac- 
cording to the embodiment of the inventkxi. 
[0010] FIGS. 4 A and 4B are expkxJed plan views 
showing the configurattons of ribs each ekxigating 

3$ around the entire periphery of an operating portion of 
the embodiment of the invention without intenuption. 
(001 1] FIGS. 5A and 6B are cross-sectional views 
showing a part of the configuration of a oonventonal 
portable terminal device. 

^ [0012] FIGS. 6A and 6B are cross-sectkxial views 
showing the state of displacement generated by han- 
dling a key sheet in the conventbnal configuratkxi. 

DETAILED DESCRIPTION OF THE PREFERRED 



[0013] Hereinafter, an embodiment <rf the inventkxi 
will be described with reference to the accompanying 
drawings. 

[0014] FIG. 1 is an enlarged cross-sectkxial view 
showing a part of the configuratton of a portable terminal 
devk:e according to an embodiment of the invention. In 
FIG . 1 , the water-proof structure of the key sheet periph- 
ery portkxi of the portable terminal devrce comprises an 
upper cover 4 having a rib 5 with a substantially convex 
cross-sectkxi provkJed around an operating portkxi. a 
printed board 3 for receiving the operation input from the 
operating portkxi. and a key sheet 1 provkJed between 
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tt^e upper cover 4 and the printed boa/d 3. havhg a rib 
2 wrth a substantially convex cross-section prwidod 
contacting with the printed board 3 with the center 
shared with the rib 5 with the substantially convex cross- 
sectton provided in the upper cover 4. 
[OOlS] The key sheet 1 is provided with input buttons 
(key top) comprising the operating portion. Moreover 
smce the input buttons (key top) comprising the operat" 
o^T ° «^«9"ratkxi including the 

nb 2 of the key sheet 1 to be the breakwater for prevent- 
tng entrance of water or the like into the switch serves 
as a water-proof member. 

10016] Furthermore, the key sheet 1 and the rib 2 with 
the substantially convex cross-sectfon provided therein 
are made from one material as shown in FIG 1 that is 

r^^"^ !? ^^^^^ "^"^^^ ^ « nibber " 

[001^ Moreover, as shown in FIG. 1 . the rib 2 provid- 
ed « the key sheet 1 hasasubstantialV V-shapedcross- 
eecton smaller than that of the rib 5 provkJed in the up- 
per cover 4. The rib 5 has a substantiaify haff circular 
cr<^-section. with the cPDss-sectional area larger than 
that Of me rib 2. According to the rib 2 having the sub- 
stenta ly V-shaped cross^ection. even when the key 
eheet 1 « defomied by the key operation, since the tip 
portion of the V-shape bites into the printed board deep- 
ly, the key sheet 1 can rapidfy restore the original posi- 
tion without diskxation. In this context, the rib 2 having 
the substantially convex cross-sectk>n has a compres 
SKXi margin with respect to the printed board 3 
JMISJ FIG. 2 Is an expkxied perspective view show- 
ing the configuration of the portable terminal device ac- 
cordtng to the embodiment of the inventkxi. such as a 
portable phone devce. In the portable terminal device 
Shown in FIG. 2, the rib 5 with a substantial^ convex 
cross-section provWed in the upper cover 4 elongates 
around the entire periphery of the operating portion with- 
out mterruptbn. Moreover, the rto 2 with a substantially 
convex cross-section provided contacting with the print- 
^ board 3 in the water-proof member, that is. the key 
sheet 1 IS provided, with the center shared with the rib 
5 with a substantially convex cross-sectwn provided in 
the upper cover 4. etongating around the entire periph- 
ery of the operating portkxi without interruptkxi 
P019I FIG.aisacross-sectkxialviewshowingapart 
of the configuration of the portable terminal deviceVc- 
cording to the embodiment of the Inventkyi (ike FIG 1 

tl^ V^^^l^"^^' As shown in 

FIG. 3. the above-described nljs are provkied in the up- 

oTey'^)' ^ ^^"^ ^ b^O" 

^ ^ configuratkxis of 

5 and the rib 2 each elongating around the entire 
peophery <rf the operating portton without interruptron 
sho«m jr. FIG. 2. That is. FIG. 4A shows the configura- 
ton of the nb 5 provided in the upper cover 4. and FIG 
k^^^t T rib 2 provided in the 

[0021] As apparent from the above description, the in- 



ventkxi provktes a portable tenninal dovce comorisinn 
an^^cover having a n-b with a substantiate' 
c«>^ion provkJed around an operating l 

™ board fc^ receiving the operatk^iinplt^rthe 

anbwrthasubstantiany convex cross-section provki^ 
"^'Sl''! P'"^*^ With the center shar^ 
with me Wrth the substantially convex cross-secti^ 
^0 P^ovxJed«,meuppercover.sott«tmeeffectofpre^I^ 
fng entrance of water or me like from me periphery oi 
tt^e operating portkxi aito me inskJe of me main boc^ ^ 
the device can be achieved. 
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Claims 



1 . A portable terminal device comprising: 

an upper cover having a rto wim a substantially 
convex cross-sectkxi provkJed around an oper- 
ating portk>n; 

a printed board for receiving an operation input 
from me operating portkjn; and 
a water-proof member provkJed between me 
upper cover and me printed board, having a rib 
wim a subslantialV convex cross-sectwn pro- 
vided contacting with me printed board wim a 
center shared wim me rib wim me substantially 
convex cross-secton provided in me upper 
cover. 

2. TThe portable temiinal device according to claim l 
wherein me rib wim me substantially convex cross- 
section provkied in me upper cover ekxigates 
around an entire periphery of me operating portkxi 
without internipikxi. 

3. "TThe portable tenminaldevfce according to claim 1 
wherein me rib wim me substantially convex cross- 
section provkled contacting wim me printed board 
n me water-proof member is provkJed. wim me 
center Shared wim me rib wim me substantially con- 
vex cross-sectkxi provWed in me upper cover, ebn- 

^"H^'T^ ^ ^"^^"^ <^«^ating 
portion wrthout interruptkxi. 
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3S 



so 



The portable terminal devwe according to claim 1 
wherein me water-proof member and me rto with 
me substantially convex cross-sectkyi provkJed 
therein are made of an elastw member. 

6. The portable temiinal devfce according to claim i 
wherein me rib wim me substantially convex cross- 
section provkJed contacting wfth me printed board 
n me water-proof member is provided with a com- 
pression margin wim respect to me printed board 
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6. The portable terminal devcs according to daim 1, 
wherein the rib picvided h the upper cover has a 
substantially haff circular cross-section and the rib 
provided in the water-proof meniber has a substan- 
tially V-shaped cross-section, with an area formed s 
by the half circle set larger than an area formed by 
the V shape. 

7. A portable terminal device comprising: 

10 

an upper cover having a rib with a substantially 
convex cross-section provided around an oper- 
ating portion; 

a printed t}oard for receiving an operation input 
from &ie operating portion; arwJ « 
a key sheet provided with input buHons consti- 
tuting the operating portion, provided between 
the upper cover artd the printed board, having 
a rib with a substantially convex cross-section 
provided contacting with the printed board with 
a center shared with the rib with the substan- 
tially convex cross-section provided in the up- 
per cover. 

8. The portable terminal device according to claim 7, » 
wherein the rib with the substantially convex cross- 
section provided in the upper cover elongates 
around an entire periphery of the operating portion 
without interruption. 

30 

9. The portable terminal device according to claim 7, 
wherein the rib with the substantially convex cross- 
section provided contacting with the printed board 
in the key sheet is provided, with the center shared 
with the rib with the substantially convex cross-sec- as 
tion provided in the upper cover, ekwigaling around 

an entire periphery of the operating portion without 
interrupton. 

10. The portable terminal device according to claim 7, 40 
wherein the key sheet and the rib with the substan- 
tially convex cross-section provided therein are 
made of an elastk: member. 

11. The portable terminal devk:e according to claim 7, 4S 
wherein the rib with the substantially cofwex cross- 
sectkxi provided contacting with the printed board 

in the key sheet is provided with a compresston 
margin with respect to the printed board. 

so 

12. The portable terminal device according to claim 7, 
wherein the rib provided in the upper cover has a 
substantially half circular cross-sectkxi and the rib 
provKled in the key sheet has a substantially V- 
shaped cross-sectkxi, with an area fomned by the ss 
half circle set larger than an area formed by the V 
shape. 
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